Shanghai Chemical Reagent Incorporation of Chinese Medicine Group. All solvents are of analytical quality and dried by standard methods.
(R)-6,6′-dibromo-1,1'-bi-2-naphthol ((R)-6,6′-Br 2 -BINOL) was synthesized according to literature method. 1 (R)-6,6′-Br 2 -BINOL-Ti complexes were prepared through mixing (R)-6,6′-Br 2 -BINOL and Ti(OiPr) 4 with different molar ratio in CH 2 Cl 2 at room temperature (1:1, 2:1, 3:1), which were denoted B n Ti (n=1, 2, 3). All the reactions were carried out under an argon atmosphere using standard Schlenk techniques.
Synthesis of magnetic FDU-12 with cage-like nanostructures
Mesoporous molecular sieve FDU-12 with a cage-like structure and monodisperse magnetite (Fe 3 O 4 ) nanoparticles capped with oleic acid were synthesized according to the reported methods. 2, 3 Magnetic FDU-12 with cage-like nanostructures was synthesized as follows: as-synthesized FDU-12 (with F127 surfactant, 1 g) was suspended in cyclohexane (50 ml) containing 0.02 g of Fe 3 O 4 nanoparticles. After ultrasonic treatment for 2 h, the mixture was mechanically stirred
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for 12 h at room temperature. After removing cyclohexane by rotatory evaporator at room temperature, the solid product was dried at 60 o C overnight. The sample was calcined at 500 o C for 4 h under N 2 atmosphere for carbonization of the surfactant, and the sample was denoted as FDU-CM (C and M refer to the FDU-12 respectively with carbonization and magnetic Fe 3 O 4 ).
Encapsulation of (R)-6,6′-Br 2 -BINOL-Ti complexes in the nanocages of FDU-CM and FDU-12
After evacuating at 120 o C for 6 h, FDU-CM (0.5 g) was dispersed in 2 mL of dry CH 2 Cl 2 with desired amount (varied in the range of 12.5 to 100 mmol) of (R)-6,6′-Br 2 -BINOL-Ti complexes. After stirring the mixture at reflux temperature for 24 h under Ar atmosphere, the CH 2 Cl 2 was removed by slow volatilization.
Propyltrimethoxysilane (0.75 mL) dissolved in dry hexane (3 mL) was added to the above solid. After refluxing for 24 h, the solid products were isolated by magnetic field and washed thoroughly with dry CH 2 Cl 2 . The filtrate was collected and used to caculated the Ti content through UV-vis spectra. The obtained catalysts were dried under vacuum. The sample was denoted as B n Ti@FDU-CM (n=1, 2, 3). gram solid catalyst, V meso is the total pore volume of FDU-CM.
Characterization
The nitrogen sorption experiments were performed at -196 °C on an ASAP 2020 instrument. The samples were outgassed at 120 °C for 5 h before the measurement.
The Brunauer-Emmett-Teller (BET) surface area was evaluated from data in the relative pressure range of 0.05 to 0.25. The total pore volume was estimated from the amount adsorbed at the P/P 0 of 0.99. The pore diameter was determined from the adsorption branch using the Barrett-Joyner-Halenda (BJH) method. UV-vis spectra were recorded on a 2550 spectrophotometer using dichloromethane as the reference.
Transmission electron microscopy (TEM) was performed using an FEI Tecnai G2
Spirit at an acceleration voltage of 120 kV. were added to a Schlenk tube with the solid catalyst under Ar atmosphere. After the mixture was stirred at room temperature for a given period, the supernatant was removed via syringe for analysis. The catalyst isolated at the bottom of the tube through magnet field was extracted repeatedly with anhydrous CH 2 Cl 2 under Ar atmosphere and dried for the next run. The combined supernatant and CH 2 Cl 2 extract was concentrated and purified through chromatography on silica (ethyl acetate/hexane = 1:5) to obtain the carbonyl-ene product. The enantiomeric excess of carbonyl-ene product was analyzed by performing HPLC using a Chiralcel OJ column: eluent, hexane/2-propanol (97:3); flow rate, 1.0 mL/min; UV detection at λ=254 nm. 
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